Purpose The health inequalities experienced by Aboriginal and Torres Strait Islander Australians are well documented but there are few empirical data outlining the burden, consequences, experience and expression of depressive illness. This paper seeks to address the lack of accessible, culturally specific measures of psychosocial stress, depression or quality of life developed for, and validated within, this population. Methods Building on an extensive qualitative phase of research, a psychosocial questionnaire comprising novel and adapted scales was developed and piloted with 189 Aboriginal men across urban and remote settings in central Australia. With a view to refining this tool for future use, its underlying structure was assessed using exploratory factor analysis, and the predictive ability of the emergent psychosocial constructs assessed with respect to depressive symptomatology.
Introduction
Depression is a prevalent, disabling chronic illness that contributes significant financial, emotional and human burdens to societies around the world [1] . It is associated with significant levels of social and emotional impairment, a range of adverse health outcomes, poor quality of life, physical impairment, increased health care utilisation and mortality [2] [3] [4] [5] and is the leading global cause of life-years lived with disability [6] . The impact is not only borne by the individual patient, but also extends to the wellbeing of families, communities and societies.
Depression has been identified in almost all populations for which it has been sought, yet significant differences are demonstrated across cultures in the experience, expression and consequences of a range of emotional terms and illnesses [7, 8] . Culture may determine or frame causative, precipitating or maintenance factors, serving to influence the onset, symptom profile, impact, course and outcome of mental illness [9] .
Health inequalities experienced by Aboriginal and Torres Strait Islander people are well documented [10] , but there remains little empirical data outlining the burden, consequences, experience and expression of depressive and related illnesses. Further, assessment of the potential contribution of these psychological factors to existing health disparity is yet to occur. Mental illness and psychological distress are considered to be much higher among Aboriginal Australians. Rates of self-harm and suicide are higher amongst Aboriginal people than their non-Aboriginal counterparts [11] [12] [13] . Aboriginal adults have reported experiencing high or very high rates of psychological distress at more than twice the rate of non-Aboriginal Australians [14] . The risk of exposure to stressful life events is two to five times greater and is highest amongst those living in remote areas [15, 16] . Aboriginal men are also at risk of adverse health outcomes including cardiovascular mortality at 1.8 times the rate of non-Aboriginal men across all age-groups, with the greatest disparity among men in the 35-54 years age bracket [17] .
In many respects, methodological and conceptual challenges have hampered efforts to delineate the burden and impact of mental illness in this population. As outlined by Cawte [18] , the study of psychiatric illness across cultures requires a foundation of ethnographic study of the population involved, to understand the sociocultural context of communities and illness experienced within them. Further, culturally sensitive instruments are required which reflect Aboriginal concepts of symptoms and disorders, lexicons and taxonomies. Until now, there have been few, if any, culturally specific measures of psychosocial stress, depression or quality of life that have been developed for, or validated within, Australian Aboriginal and Torres Strait Islander populations.
The men, hearts and minds (MHM) study was a multistage, mixed methods study which sought to explore a comprehensive span of the determinants of heart disease and health disparity experienced by Aboriginal men. Culturally specific psychometric tools were developed or adapted for this purpose following an extensive qualitative exploration of the meaning and expression of psychosocial distress and depression in this population [19] . Background qualitative work relating to the expression of depression and the adaptation of the nine-item Patient Health Questionnaire (PHQ-9) has been published in detail previously [19, 20] . This process was extended to develop a comprehensive questionnaire, which could be used to delineate the intra-psychic and environmental factors contributing to psychological distress and depression in this population. The aims of this exploratory study were to:
1. Formulate a psychosocial questionnaire of relevance to this population by drawing on pre-existing surveys and questionnaire domains determined on the basis of the foundational qualitative work; 2. Pilot this psychometric tool in a sample of central Australian Aboriginal men; 3. Determine the underlying structure of the questionnaire using exploratory factor analysis; and 4. Assess the predictive ability of underlying psychosocial constructs captured by the questionnaire with respect to depressive symptomatology.
This represents the first community-based survey of psychosocial stress and depression in Aboriginal men, using adapted, validated tools, alongside novel, locally specific screening questions.
Methods

Research setting and population
The region of central Australia comprises an area of 546,046 square kilometres in the southern half of the Northern Territory. The Aboriginal population represents around 40 % of the total population of 60,000 and is spread across more than 30 remote communities and the regional town of Alice Springs. Of a population of close to 28,000 residing within Alice Springs, Aboriginal people make up 25 %, compared to 80 % of the population living in remote or very remote communities. Around the perimeter of Alice Springs, 19 town camps are home to approximately 2000 Aboriginal residents. These are small communities comprising members of the same family or language groups, in some cases on lands that have been traditional ceremonial camping grounds for many generations [21] .
On the basis of relationships developed with communities over the preceding 8 years, the research team discussed the planned project with senior Aboriginal men and representatives of community-based organisations within Alice Springs and three discrete remote communities. Formal negotiations began with community governance structures (community councils and health committees) and presentations were given to health staff, senior Aboriginal elders and local community councils in each community. All three remote communities and 5 of the 6 Aboriginal organisations approached in Alice Springs agreed to participate. These included a social services provider, media organisation, a community alcohol rehabilitation provider, a community development employment organisation and a remote community infrastructure and resource development agency. 
Defining the questionnaire domains
An iterative process of key informant interviews, literature review, in-depth interviews with a cross-section of Aboriginal men, expert review and focus groups was followed, in line with the process outlined by Haynes et al. [23] and reported elsewhere [19, 20] . Thematic analysis of interviews drew on grounded theory and ethnographic techniques and resulted in a working model of psychological distress for this population incorporating chronic stress, social deprivation, and what we term, a 'sense of injury'. These domains were discussed with several key informants and refined over a period of 12 months. Kurunpa (spirit) [24] was seen by men as the foundation of vitality and was central to the physical, emotional and spiritual wellbeing of Aboriginal people (Fig. 1) . When explaining the burden of depression in Aboriginal men, existential questions of a sense of identity, meaning and Aboriginality were dominant in men's narratives. In particular, it was the repetitive and cumulative insults to men's ability to define and pursue their own sense of self and Aboriginal way of life that was most harmful. In this setting, material hardship-which was widespread in the study population-was considered of less importance to participants than the distress brought to them by marginalisation and oppression. The experience of adverse life events, unrelenting sociocultural change, disconnection and cumulative stress was seen to drive ill-health. These were experienced and understood as life-long insults on the construction and acceptance of Aboriginal men's sense of self and their identities as Aboriginal people. On the basis of this working model and a review of relevant literature, questions were developed or adapted to address each of these domains.
The literature review sought existing psychological, social and epidemiological instruments to find previously validated measures or items that would tap into the identified priority themes (Table 1) . Whilst this strategy identified potential items for the psychosocial tool, items relating to critical components of Aboriginal life in central Australia required development, including locally relevant markers or contributors to chronic stress, sense of injury, colonisation and connectedness. Additional elements were developed and continuously adapted via consultation with key informants. The resulting list of questions was reviewed in the same manner as the PHQ-9 [20] , in focus groups that were re-convened for this purpose.
Questionnaire domains
Sense of injury
Colonisation has been remembered across generations as a process that sought to depopulate, devalue, dehumanise and institutionalise Aboriginal people [42, 43] . The implications of this process for health and wellbeing were affirmed in the qualitative components of the MHM study, where distress and depression were viewed as consequences of cumulative stress, disadvantage, marginalisation, oppression, forced separation and an overwhelming sense of loss. The harm imposed on men was bound to the things of primary importance to the survival of Aboriginal culture, expressions of self and ways of life, and was embodied and experienced as a weakness or injury of spirit [Kurunpa] . For this work, a 'sense of injury' was defined as the degree of perceived harm stemming from repeated opposition to the pursuit, construction and sustainability of Aboriginal people's own determination of health and self. This construct was operationalised using a 12-item scale comprising questions tapping four domains that were conceptualised to contribute to a sense of injury: inability to be self-determining; lack of recognition; racism and disconnectedness.
The chronic stress scale
This 10-item scale sought assessment of the global level of perceived stress in Aboriginal men's lives, alongside key specific stressful life events, including stress stemming from drug and alcohol use, history of family being removed by government or welfare agencies and social relations.
The deprivation scale
The deprivation scale was established to measure the level of absolute deprivation (or unmet needs) incorporating markers of housing, safety, financial and food security, lack of transportation and difficulties accessing health and social services.
Strengths scale
Strengths scale was developed to determine the effects of family and community wellbeing and functional social support in times of distress.
Outcome measures
The following outcome measures were used to test the predictive ability of the above psychosocial constructs. Adapted PHQ-9 [20] The standard instrument comprises nine self-report items measured on a 4-point scale reflecting the DSM-IV diagnostic criteria for major depressive episode [44] . Scores [9 are indicative of Major Depressive Episode. The adapted instrument follows the same administration and scoring procedures [45] , with all questions translated to reflect Aboriginal phraseology and with the addition of two subquestions. For example, the fifth item of original instrument asked respondents to identify changes in appetite according to opposite ends of a spectrum.
In the past 2 weeks how often have you been bothered by the following symptoms:
Poor appetite or over-eating?
Whilst the adapted questionnaire separated these phenomena into distinct questions:
In the last 2 weeks, how often have you been feeling the following:
5a: Have you not felt like eating much even when there was food around? 5b: Have you been eating too much food?
Adapted K6
This screening scale comprises six items designed to measure non-specific psychological distress. The choice to include the K6 within the MHM Study rested on several key features: its confirmed brevity, validity, prior use in Australia and with Indigenous populations [46, 47] and that it measured non-specific psychological distress rather than mood disorders specifically [48] .
Culturally specific depression scale
This scale included seven items measuring locally identified features of depressive symptoms in Aboriginal men, including questions on 'weak spirit', 'homesickness', 'worry' and 'anger'. The findings of the qualitative phase of work indicated that these were critical domains of depressive experience within Aboriginal men that were not covered specifically under any existing depression casefinding or severity measures, or the broader psychosocial questionnaire [20] .
Piloting the psychosocial questionnaire
The psychosocial questionnaire was administered as part of a broader survey incorporating measures of socioeconomic position, self-reported health, health behaviours and anthropometric measures. Participants were assessed across six psychological domains: depressive symptoms (PHQ-9 and culturally specific depression); psychological distress (K6); 'deprivation'; 'sense of injury'; 'chronic stress' and 'strengths'.
Participants were assessed at community clinics, worksites, onsite at Aboriginal organisations or at a central research clinic according to the preference of individual participants. In almost all instances, separate male-only spaces were preferred. Recruitment commenced in November 2008 and concluded in April 2009. Participants were considered eligible if they were: Aboriginal men; self-reported residents of Central Australia and able to provide informed consent. Most participants volunteered and two were referred to the project.
The project was explained to participants in the language of their choice, with the use of interpreters as required. Interpreters and Aboriginal Health Workers were present during information sessions and subsequent discussions with the participants about the research. All results were discussed with the individual participant and forwarded to their nominated primary care providers. In the event that issues of concern were identified and required follow-up, referral was arranged and supported. Specifically, negotiation with social and emotional wellbeing services, mental health and male counsellors occurred to develop a streamlined assessment and referral protocol for ensuring appropriate follow-up after the conduct of the psychosocial inventories.
Statistical analyses
Descriptive analyses were performed using the SPSS Program (Version 21.0, Chicago IL, USA). For continuous descriptive variables, means were compared across socioeconomic categories with one-way analysis of variance procedures. Categorical variables were compared using the v 2 test. Where significant variation was identified across multiple groups, post hoc testing of polynomial associations was conducted. Exploratory factor analysis for ordinal data with oblimin rotation was conducted in MPlus v 7.1 [49] . Alpha coefficients were computed in RStudio (Version 0.98.490-Ó 2009-2013 RStudio, Inc.) following the approach recommended by Gadermann and colleagues for estimating reliability coefficients for ordinal data [50] . Factor loadings and reliability coefficients were considered to uniquely assign items to factors and for each factor, the uniquely assigned items were averaged to create a summary score for the factor. These summary scores were simultaneously used in regression analyses to predict depression scores obtained from the PHQ-9 and cultural depression scales as well as depressive status as established through the PHQ-9. Negative binomial models were used for depression scores to account for the discrete positively skewed distributions. Logistic regression was used for modelling depressive status. Regression analyses accounted for age category, Socioeconomic Position Index (SEP Index: calculated as the sum of ranked tertiles of income, employment and years of education), financial strain, risk behaviours (alcohol problems, current smoker), history of mental disorder and residential location (urban/remote). Regression analyses were conducted in SAS (v 9.4, Cary, NC).
Results
Descriptive statistics
In total, 189 participants were recruited into the study, with 186 individuals undertaking the survey and clinical components of the study. Results are presented for these 186 individuals unless otherwise outlined. Participants ranged in age from 16 to 72 years (mean 34.8, SD 12.5), with most (56.5 %) falling within the 25-44 years age bracket. The majority were married (54.8 %), employed [including fulltime, part-time, casual or Community Development Employment Program (CDEP): 65.9 %] and educated beyond the age of 15 (62.4 %). These sociodemographic characteristics were not markedly different from ABS 2006 Census data for rural and urban Central Australian profiles [51] . The majority of urban and remote males were current smokers (68.5 %) and drank alcohol (85.9 %). Of those who drank alcohol, 66.7 % indicated that they drank less than once a week. Most (81 %) indicated they drank 6 or more drinks on each occasion. Nearly all (91.9 %) recognised a particular place as their homeland or traditional country.
Almost 13 % of the cohort had PHQ-9 scores C10; 4.3 % with possible major depressive disorder (MDD) based on PHQ-9 scoring criteria [52] for DSM-IV-TR major depression [44] . In total, 40 % of the cohort had elevated depressive symptomatology, ranging from mild (PHQ-9 score: 5-9; 27.4 %) to moderate-severe depressive symptoms (PHQ-9 scores 10-14, 15-19 and 20?; 13 %). Mean depression scores were compared across a number of social categories shown in Table 2 . Depression scores were related to age, with mean scores increasing across age categories then falling in those over the age of 45 years (p value for a U shaped relationship = 0.035). Depression scores did not vary across individual measures of socioeconomic position (SEP), but were evident when using a combined SEP Index (combined score across income, employment and years of schooling) and Financial Strain indicator (defined as having no money for 1 week out of the last two). Higher depression scores were noted in men within the lowest and highest SEP strata [and application of a polynomial (U shaped) function to this association was significant; p = 0.030] and those experiencing financial strain. Depression scores were also higher among current smokers (5.2 vs. 3.5; p = 0.01) and men with diagnosed mental illness (9.8 vs. 4.4; p = 0.001).
Factor analysis
An examination of the Kaiser-Meyer Olkin measure of sampling adequacy suggested that the study sample was factorable (KMO = 0.745) and Bartlett's test of sphericity was significant [x consideration of the underlying theoretical framework led to a 4-factor solution. Items with loadings greater than 0.4 were retained, as shown in Table 3 . The four factors were aligned conceptually with the a priori scales, and three of the four factor labels were retained from the questionnaire. Items from the strengths scale loaded on factor 3; however, after removing those below the 0.4 threshold, the three remaining items pertained to social support, and were labelled accordingly. One item pertaining to racism ('Do you get treated badly because you are Aboriginal by people in town, shops, hospital or government?') was found to cross-load on 'perceived injury' and 'chronic stress'. Items were considered to cross-load if their factor loadings differed by less than 0.2. This item was assigned to the fourth factor on the basis of the alpha coefficient as this maximised the internal consistency of each factor. Final alpha coefficients are reported for each factor in Table 3 and are were all within the acceptable range. This final structure was used to compute the summary scores.
Predictive validity
Results of regression analyses predicting three depressive outcome measures are presented in Table 4 . Results indicate that the perceived injury and chronic stress factors were positively associated with depressive scores (measured with both the adapted PHQ-9 and cultural depression scale) and depression status (PHQ [9) in unadjusted and fully adjusted models. No statistically significant associations were found between depression measures and the deprivation and social support factors. Discussion 'Men hearts and minds' (MHM) is the first in-depth study of psychosocial stress and depression in Central Australian Aboriginal men. There were few examples in the literature to guide this work, and no pre-existing culturally relevant psychometric tools appropriate for this purpose. In more recent years, psychometric scales measuring other psychological constructs have been developed, such as the 'Growth and Empowerment Measure' [53] and 'Strong Souls', a measure of social and emotional wellbeing in youth [54] . These show promise for use in Aboriginal populations, alongside the measures of psychosocial stress and depression arising from this work. As in other populations, depression can be associated with adverse health behaviours, including smoking and alcohol use, framed by stressors including socioeconomic disadvantage, discrimination, marginalisation and isolation [55, 56] . The psychosocial tools developed for the MHM project represent a first attempt to capture these unique stressors and to explore their relationship to culturally appropriate measures of depression. The results need to be interpreted in light of the relatively small sample and cross-sectional design, and further work validating these tools in larger samples including women will be necessary before we can comment on the generalisability of the findings. However, the unique process undertaken to develop and ensure the cultural and contextual appropriateness of the scales is likely to have applicability to other communities. In this group, almost 40 % of men had elevated depressive symptomatology (mild-severe), with 4.3 % reporting scores indicative of major depressive disorder. In the general population in Australia, the prevalence rate for major depression among men is estimated to be 5.3 % [57] . There are few population-based studies that can provide adequate context for the high rate of sub-clinical depressive symptomatology found in this sample. However, it has resonance with the NATSIHS 2004-05, in which it is reported that 27 % of Aboriginal respondents nationally reported high to very high rates of 'non-specific psychological distress', with serious implications for daily and occupational functioning [15] . This study advances our understanding of the psychological distress experienced by Aboriginal men away from 'non-specific' to a state firmly situated within the historical and current social processes of colonisation.
The latent structure of the psychosocial questionnaire is conceptually aligned with the components of the a priori model on which the questionnaire was based: deprivation (relating to the physical environment), sense of injury (incorporating items reflecting barriers to fulfilment including a lack of respect and recognition, freedom to participate fully in culture and life, and racism), social support (comprising three items from the strengths scale relating to social support and connection) and chronic stress (comprising all 4-point items from the original chronic stress scale). Financial strain was a priori part of the deprivation score, however, in factor analysis it loaded with 'perceived injury', perhaps because it may act as a barrier to self-determination and represents a feature of disconnection (Fig. 1) . Chronic stress in contrast is clearly related to interactions with other people. The good internal reliability ([0.75) of the scales calculated on the basis of these factors is encouraging. Regression modelling indicated that the depressive symptoms expressed in this population are driven by a 'sense of injury' and chronic stress.
The 'sense of injury' scale attempts to capture the perceived harm stemming from repeated impediments to the pursuit, construction and sustainability of Aboriginal people's own determination of health and self. This includes experiences of racism, a lack of external validation of self and identity and an inability to care for things within Aboriginal men's lives that they themselves feel are important. The finding that a sense of injury is a predictor of depression in this sample is consistent with findings relating to the association between experiences of racism and depression in Australian Aboriginal people. In a recent survey of racist experiences, stress and depression, Paradies and Cunningham [58] report an association between racism and depression mediated by stress, lack of control, negative social connections and reactions to racism.
The issue of mastery or control is also encapsulated within the sense of injury scale but requires further exploration. An established evidence base links a sense of mastery or control with better health and mental health [59, 60] , and there is a small body of research extending these findings to Aboriginal Australian communities [61, 62] . The 'sense of injury' construct explicitly incorporates the idea that the social processes driven by colonisation have undermined the ability of Aboriginal men to determine the direction of their own lives. As such, although not directly comparable, the current findings indicate that a loss of control, or impediments to self-determination, may play a role in increasing depression risk.
Notably, depression was not associated with individual socioeconomic indicators measured in the conventional way (income, employment, education and housing) but it did have a U shaped relationship with a composite measure of socioeconomic position (SEP index). It is well documented that markers of disadvantage are all too common among Aboriginal people. Beyond health disadvantage, Aboriginal Australians are, on average, less likely to be employed, wealthy and receive the benefits of higher levels of education. They are more likely to live below the poverty line, lack access to fundamental social and health resources, be exposed to adverse life experience, be touched by the loss and grief of close family members, be incarcerated or have been affected by the forced separation of their families. Given how widespread social deprivation is amongst Aboriginal people, and the difference in social and cultural processes between Aboriginal and 'mainstream' Australian contexts, it is to be expected that social determinants of health also differ across these two cultural groups [63] . Furthermore, we propose that in the face of overwhelming material deprivation, it is in fact existential impediments to the construction of self and what these men considered an Aboriginal identity that were most salient in terms of depressive illness.
Our findings are consistent with observations in other Aboriginal settings suggesting that the social gradient in health found in the non-Aboriginal population, and often assumed to be ubiquitous across populations, does not drive health differentials in the same way within the Australian Aboriginal population. In a regional population in northern Victoria, people with a job and income were also subject to far greater demands with resultant effects on psychosocial wellbeing including risk of depression [64] . The findings are consistent with absolute deprivation being a source of stress, which is also supported by the association of depressive score with the functional measure of income in 'financial strain'.
The question of how Aboriginal people and communities continue to survive despite profound disadvantage is yet to be clearly elucidated, but may well be critical to better articulating interventions that help support community resilience and wellbeing. Importantly, in the face of profound material deprivation, it is likely to be those individuals who experience significant external 'harm' as a result of oppression, racism and colonisation, and consequent threats to their sense of self, who are most vulnerable to developing depression. There is no pan-Aboriginal reality, however. Heterogeneity is not only a strength of Indigenous people but also offers a window of opportunity to better understand the psychosocial pathways to health and illness, and subsequent social and biomedical action.
In this dataset, three items from the original 7-item 'strengths' scale loaded on a factor best described as 'social support'. In regression analysis, social support was not significantly related to depression or psychological distress. In general, findings pertaining to social support and mental health support a positive association between these two constructs. However, the association is complicated by the fact that social relationships can be complicated [65] . The effect of social support on mental and physical health can vary according to whether the person is giving or receiving help [66, 67] , perceives that there are people that would help when in need, as opposed to actually needing or receiving support [68] and other psychosocial factors such as gender, self-esteem or levels of mastery [69] . In their recent systematic review, Priest and Paradies [70] found that social support moderated the effect of racism on mental health for Aboriginal young people. In contrast, Ziersch and colleagues [71] found that the predictive relationship between experiences of racism and poorer mental health amongst Aboriginal adults in South Australia did not change when social resources were added. Understanding the cultural salience of social support measures for Aboriginal people requires further work.
Connectedness is central to Aboriginal constructions of wellbeing as has been broadly acknowledged across a diverse range of Aboriginal communities [72] [73] [74] [75] . This was also articulated in the qualitative work underlying this project where foundations of Aboriginal wellbeing were defined as the Law (Tjukurpa), Family (Walytja), the land (Ngurra) and the sense and obligations to care for and remain connected to the social, physical and emotional world around them (Kanyini). Aboriginal primary explanations for the increasing burden of emotional distress in Aboriginal men were the severance from these foundations of wellbeing. At this stage, important questions remain relating to the measurement of wellbeing and this more expansive notion of what connectedness means for Aboriginal people, examples of which have been documented elsewhere [76, 77] .
Conclusions
The development of depression, stress and resilience screening tools offers both a window of opportunity for future research, and a potential pathway for improving the identification and treatment of depression and psychological distress in Aboriginal people. The understanding of how depression is related to cardiovascular outcomes is rapidly evolving and the next stage of this research will be to explore the relationships between psychosocial stress, depression and cardio-metabolic biomarkers in a larger cohort of Aboriginal people, including women. The further refinement of culturally appropriate psychosocial assessment tools, their validation against criterion-based methods and incorporation within primary care services are essential steps towards addressing the high rates of psychological distress in Aboriginal Australians.
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